09/29/2003 14:38 FAX 609 919 7741 



NOVO NORDISK LEGAL 



0)003/022 



Attorney Docket Ko. : 6809.230-US 
Application serial Ho.: 10/768.371 
Piled: January 30, 2004 
Inventors: Igor Gonda et al . 
via Facsimile No. : 571-273-8300 

IN THE CLAIMS: 

1. (Previously presented) A method of treating diabetes mellitus in a patient in need thereof wherein the 
patient lacks the ability to maintain an acceptable blood glucose level without medical treatment^said 
method comprising: 

(a) supplying a predetermined amount of powdered insulin to a hand held device, said 
predetermined amount being in excess of thai amount required, in the bloodstream of said patient, to 
produce or maintain an acceptable serum glucose level in said patient; 

(b) contacting said insulin with a compressed gas to form a cloud in said hand held device, 
said cloud comprising a repeatabie amount of insulin, said repeatable amount being in excess of that 
amount required, in the bloodstream of said patient, to produce or maintain an acceptable serum glucose 
level in said patient, said cloud c omprisin g insulin particles in the range between 0.25 and 6 microns; 
and 

(c) inhaling said cloud at an inspiratory flow rate and volume adapted to deliver a portion of 
said cloud to the lungs of said patient, wherein a controlled and reproducible amount of said insulin from 
the cloud is absorbed in the bloodstream of said patient to produce or maintain an acceptable serum 
glucose level; 

wherein step c is repeated during a dosing event and wherein for each repetition of step c insulin 
administration to the patient begins at substantially the same inspiratory flow rate and inspiratory 
volume. 

2. (Cancelled) 

3. (Previously presented) A method of treating diabetes mellitus in a patient in need thereof wherein the 
patient lacks the ability to maintain an acceptable blood glucose level without medical treatment, said 
method comprising: 
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(a) mechanically supplying a predetermined amount of dry insulin powder to a given area of 
a hand held device, said predetermined amount being in excess of that amount required, in the 
bloodstream of said patient, to produce or maintain an acceptable serum glucose level in said patient; 

(b) aerosolizing said insulin with a compressed gas, having a pressure less than 400 psi, to 
form a cloud in said hand held device, said cloud comprising a repeatable and controlled amount of 
insulin and further comprising particles having a size of less than 12 microns, said repeatable and 
controlled amount being in excess of that amount required, in the bloodstream of said patient, to produce 
or maintain an acceptable serum glucose level in said patient; and 

(c) inhaling said cloud at an inspiratory flow Tate and volume adapted to deliver controlled 
dose of insulin from a portion of said cloud to the lungs of said patient, wherein an amount of insulin 
absorbed by said patient is sufficiently predictable to produce pr maintain a serum glucose level in said 
patient within a predetermined acceptable range. 

4. (Previously presented) A method of treating diabetes mellitus in a patient in need thereof, wherein the 
patient lacks the ability to maintain an acceptable blood glucose level without medical treatment* said 
method comprising: 

(a) supplying a predetermined amount of insulin formulation comprising dry powder to a 
hand held device, said predetermined amount being in excess of that amount required, in the 
bloodstream of said patient, to produce or maintain an acceptable serum glucose level in said patient; 

. (b) contacting said insulin with a compressed gas having a pressure of less than 400 psi to 
form a cloud in said hand held device, said cloud comprising a repeatable and controlled amount of 
insulin, said repeatable and controlled amount being in excess of that amount required, in the 
bloodstream of said patient, to produce or maintain an acceptable serum glucose level in said patient; 
and 

(c) inhaling said cloud at an inspiratory flow rate and volume adapted to deliver to the patient 
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of saiq cloud wherein the controlled and 
or maintain an acceptable 



pro luce < 



for absorbtion a predictable and controlled dose from a portion 
predictable dose is effective, in the bloodstream of said patient, to 
serum glucose level; 

(d) wherein the cloud is created prior to inhaling from the (device, 

5. (Cancelled) 

6. (Cancelled) 

7. (Previously presented) A method of treating type H diabetes mellitu s in a patient in need thereof 
wherein the patient lacks the ability to maintain an acceptable blood gjucose level without medical 
treatment ,said method compris i ng: 



(a) mechanically , supplying a predetermined amount of insulin i 
a given area of a hand held device, said predetermined amount being 
in the bloodstream of said patient, to produce or maintain an acceptab 
patient; 



i|i the form of a dry powder to 
to 10 times that amount required, 
e serum glucose level in said 



(b) aerosolizing said insulin with a compressed gas to fom i 
device, said cloud comprising a repeatable and controlled 
controlled amount being 2 to 10 times that amount required, in 
produce or maintain an acceptable serum glucose level in the blood 
comprising particles of insulin in the range between 0.5 and 6 microni; 



(c) inhaling said cloud at an inspiratory flow rate and volu ne adapted to deliver a portion of 
said cloud to the lungs of said patient so that the patient will absorb in to its blood stream a predictable 
controlled dose of insulin that results in an acceptable serum glucose 1 svel. 



a dry cloud in said hand held 
amount of i jisulin, said repeatable and 
the blc odstream of said patient, to 
oil said patient, said cloud 
and 



8. (Previously presented)A method of treating diabetes mellitus in a 
patient lacks the ability to maintain an acceptable blood glucose level 



p itient i 



in need thereof, wherein the 
without medical treatment , said 
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method comprising: 



(a) supplying a predetermined amount of insulin in the 
device, said predetermined amount being 2 to 10 times that amount 
patient, to produce or maintain an acceptable serum glucose level in 



(b) contacting said insul in with a compressed gas to form 1 i dry cloud in said hand held 
device, said cloud comprising a rcpeatable and controlled amount of i isulin, said repeatable and 
controlled amount being 2 to 1 0 times that amount required, in the bloodstream of said patient, to 



foitn of a dry powder to a hand held 
re quired, in the bloodstream of said 



s dd patient; 



produce or mmntAin an acceptable serum glucose level in the blood of said patient; and 

(c) inhaling said cloud at an inspiratory flow rate and volume adapted to deliver a portion of 
said cloud to the lungs of said patient, wherein ito 30 units of insulin are absorbed into the bloodstream 
of said patient. 

9. (Previously presented) A method of treating diabetes mellitus in a patient in need thereof, wherein the 
patient lacks the ability to maintain an acceptable blood glucose level without medical treatment, said 
method comprising: 

(a) mechanically supplying a predetermined amount of insulin in the form of a dry powder to 
a given area of a hand held device, said predetermined amount being 2 to 10 times that amount required, 
in the bloodstream of said patient, to produce or maintain an acceptable serum glucose level in said 
patient; 

(b) aerosolizing said insulin with a compressed gas to form a dry cloud in said hand held 
device, said cloud comprising a repeatable and controlled amount of insulin, said repeatable and 

controlled amount being 2 to 10 times that amount required, in the bloodstream of said patient, to 
produce or maintain an acceptable serum glucose level in the blood of said patient, said cloud 
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comprising particles of insulin in the range from 0.5 and 12 microns; and 

(c) inhaling said cloud at an inspiratory flow rate and volume adapted to deliver a 
portion of said insulin cloud to the lungs of said patient, wherein 1 to 30 units of insulin are 
absorbed into the bloodstream of said patient. 

10. (Cancelled) 

11 . (Previously presented) A method of treating diabetes mellitus in a patient in need thereof; 
wherein the patient lacks the ability to maintain an acceptable blood glucose level without 
medical treatment , said method comprising: 

(a) mechanically supplying a predetermined amount of insulin in the form of a dry 
powder to a given area of a hand held device, said predetermined amount being 2 to 300 units of 
insulin; 

(b) aerosolizing said insulin with a compressed gas having a pressure less than 400 
psi to form a dry cloud in said hand held device, said cloud comprising a repeatable and 
controlled amount of insulin, said repeatable and controlled amount being 2 to 300 units of 
insulin; said cloud having particles with an average diameter and wherein 80% of the particles 
are within 20% of the average diameter; and 

(c) inhaling said cloud at an inspiratory flow rate and volume adapted to deliver a 
portion of said cloud to the lungs of said patient; wherein 1 to 30 units of insulin are repeatably 
absorbed into the bloodstream of said patient 

12. (Previously presented) A method of treating diabetes mellitus in a patient in need thereof, 
wherein the patient cannot maintain adequate blood glucose levels without treatment, said 

6 
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method comprising: 

(a) determining the amount of insulin required, in the bloodstream of said patient, to 
produce or maintain an acceptable serum glucose level; 

(b) aerosolizing, in a hand held device, a predetermined amount of insulin in excess 
of said required amount of insulin with a compressed gas to form a cloud in said hand held 
device, said cloud comprising a rep eatable amount of insulin in excess of said required amount of 
insulin, wherein said cloud is comprised of particles less than 12 microns in size; and 

(c) inhaling said cloud at an inspiratory flow rate and volume adapted to deliver a 
portion of said insulin cloud to the lungs of said patient, wherein said required amount of insulin 
is absorbed into the bloodstream of said patient. 

1 3. (Previously presented)A method of treating diabetes mellitus in a patient in need thereof; 
wherein the patient lacks the ability to maintain an acceptable blood glucose level without 
medical treatment , said method comprising: 

(a) determining the amount of i ns ulin required, in the bloodstream of said patient, to 
produce or maintain an acceptable blood glucose level; 

(b) aerosolizing, in a hand held device, a predetermined amount of insulin in excess 
of said required amount of insulin with a compressed gas to form a cloud in said hand held 
device, said cloud comprising a rep eatable and controlled amount of insulin in excess of said 
required amount of insulin and comprised of particles less than 12 microns; and 

(c) inhaling said cloud at an inspiratory flow rate and volume adapted to deliver a 
portion of said cloud to the lungs of said patient, wherein said required amount of insulin is 
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absorbed into the bloodstream of said patient, wherein the inhaling is repeated a plurality of 
times and wherein for each repetition the insulin administration begins at substantially the same 
inspiratory flow rate and volume. 

14. (Previously presented)A method of treating diabetes raellitus in a patient in need thereof; 
wherein the patient lacks the ability to maintain an acceptable blood glucose level without 
medical treatment, said method comprising: 

(a) determining the amount of insulin required, in the bloodstream of said patient, to 
produce or maintain an acceptable serum glucose level; 

(b) aerosolizing, in a band held device, a predetermined amount of a dry powder form 
of insulin 2 to 10 times said required amount of insulin with a compressed gas to form a dry 
cloud in said hand held device, said cloud comprising a rep eatable and controlled amount of- 
insulin, said repeatable and controlled amount being 2 to 10 times said required amount of 
insulin; said cloud comprised of particles larger than 12 microns and 

(c) inhaling said cloud at an inspiratory flow rate and volume adapted to deliver a 
portion of said cloud to the lungs of said patient, wherein said required amount of insulin is 
absorbed into the bloodstream of said patient 

IS. (Previously presented) A method of treating diabetes raellitus in a patient in need 
thereof because said patient cannot produce sufficient insulin to maintain adequate blood glucose 
levels without medical treatment, said method comprising: 

(a) determining the amount of insulin required, in the bloodstream of said patient, to 
produce or maintain an acceptable serum glucose level, said required amount being 1*30 units; 

a 
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(b) aerosolizing, in a hand held device, a predetermined amount of a dry powder 
comprising insulin, said predetermined amount being 2 to 10 times said required amount of 
insulin, with a compressed gas to form a dry cloud in said hand held device, said cloud 
comprising a repeatable and controlled amount of insulin, said repeatable and controlled amount 
being 2 to 10 times said required amount of insulin; and 

(c) inhaling said cloud at an inspiratory flow rate and volume adapted to deliver a 
portion of said cloud to the lungs of said patient, wherein from 1 to 30 units of insulin are 
absorbed into the bloodstream of said patient. 

16. (Previously presented)A method of treating diabetes mellitus in a patient in need thereof, 
wherein the patient lacks the ability to maintain an acceptable blood glucose level without 
medical treatment , said method comprising: 

(a) determining the amount of insulin required, in the bloodstream of said patient, to 
produce or maintain an acceptable serum glucose level, said required amount being from 1-30 
units; 

(b) aerosolizing, in said hand held device, a predetermined amount of insulin in the 
form of a dry powder, said predetermined amount being from 2 to 300 units of insulin, with a 
compressed gas to form a dry cloud in said hand held device, said cloud comprising a repeatable 
and controlled amount of insulin, said repeatable and controlled amount being from 2 to 300 
units of insulin; and 

(c) inhaling said cloud at an inspiratory flow rate and volume adapted to deliver a 
portion of said insulin cloud to the lungs of said patient; wherein from 1 to 30 units of insulin are 
repeatably absorbed into the bloodstream of said patient and wherein the inspiratory volume and 
flow rate at the beginning of insulin administration are substantially equal in value. 

9 
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17. (Previously piesented)A method of treating diabetes mellitus in a patient in need thereof; 
wherein the patient lacks the ability to maintain an acceptable blood glucose level without 
medical treatment , said method comprising: 

(a) aerosolizing, in a hand held device, a first predetermined amount of insulin, which 
is in excess of the amount of insulin requited, in the bloodstream of said patient, to produce or 
maintain an acceptable serum glucose level, with a compressed gas to form a first cloud in said 
hand held device, said first cloud comprising a first repeatahle and controlled amount of insulin 
which is in excess of the amount of insulin required, in the bloodstream of said patient, to 
produce or maintain an acceptable 

serum ghicose level; 

(b) inhaling said first cloud at an inspiratory flow rate and volume adapted to deliver a 
portion of said first cloud to the lungs of said patient, wherein insulin is absorbed into the 
bloodstream of said patient; and 

(c) repeating (a) and (b) with a second predetermined amount of insulin which is the 
same as or different from said first predetermined amount and is in excess of the amount of 
insulin required, in the bloodstream of said patient, to produce or maintain an acceptable serum 
glucose level and a second repeatable and controlled amount of insulin which is the same as or 
different from said first repeatable and controlled amount and is in excess of the amount of 
insulin required, in the bloodstream of said patient, to produce or maintain an acceptable serum 
glucose level. 

1 8. (Previously presented)A method of treating diabetes mellitus in a patient in need thereof, 
wherein the patient lacks the ability to maintain an acceptable blood glucose level without 
medical treatment, said method comprising: 

10 



PACE ft/20 • RCVO AT 8728/2099 9:04:09 PM [Eastwn DsyflflM Ttme] • «VR:USPTO-EFXRF-6/M • DM8:2738309 • CSJO:608 018 7741 • DURATION 0im»«*):O7-38 



09/29/2005 15:05 FAX 609 919 7741 



NOVO NORDISK LEGAL 



8)012/022 



Attorney Docket Ko. : 6809.230-US 
Application serial No.: 10/768,371 
Filed: January 30, 2004 
Inventors: Igor Gonda et al. 
Via Facsimile No. : 571-273-8300 

(a) aerosolizing, in a hand held device, a first predetermined amount of insulin in the 
form of a dry powder with a compressed gas to form a first cloud in said hand held device, said 
first predetermined amount being an amount in excess of the amount of insulin required, in the 
bloodstream of said patient, to produce or maintain an acceptable serum glucose level, said first 
cloud comprising a first repeatable and controlled amount of insulin which is in excess of the 
amount of insulin required, in the bloodstream of said patient, to produce or maintain an 
acceptable serum glucose level; 

(b) inhaling said first cloud at an inspiratory flow rate and volume adapted to deliver 
a portion of said first cloud to the lungs of said patient, wherein insulin is absorbed into the 
bloodstream of said patient; and 

(c) repeating (a) and (b) with a second predetermined amount of insulin which is the 
same as or different from said first predetermined amount and is in excess of the amount of 
insulin required, in the bloodstream of said patient, to produce or maintain an acceptable serum 
glucose level and a second repeatable and controlled amount of insulin which is the same as or 
different from said first repeatable and controlled amount and is in excess of the amount of 
insulin required, in the bloodstream of said patient, to produce or maintain an acceptable serum 
glucose level. 

19. (Previously presented) A method of treating diabetes mellitus in a patient in need thereof; 
wherein the patient lacks the ability to maintain an acceptable blood glucose level without 
medical treatment , said method comprising: 

(a) aerosolizing, in a hand held device, a first predetermined amount of insulin in the 
form of a dry powder, said first predetermined amount being 2 to 10 times that amount required, 
in the bloodstream of said patient, to produce or maintain an acceptable serum glucose level in 

ii 
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said patient, with a compressed gas to form a first dry cloud in said band held device, said first 
cloud comprising a first rcpcatablc and controlled amount of insulin which is 2 to 10 times thai 
amount required, in the bloodstream of said patient, to produce or maintain an acceptable serum 
glucose level in said patient; 

(b) inhaling said first cloud at an inspiratory flow rate and volume adapted to deliver 
a portion of said first cloud to the hings of said patient, wherein insulin is absorbed into the 
bloodstream of said patient; 

(c) repeating (a) and (b) with a second predetermined amount of insulin which is the 
same as or different from said first predetermined amount and is in excess of the amount of 
insulin required, in the bloodstream of said patient, to produce or maintain an acceptable serum 
glucose level and a second rep eatable and controlled amount of insulin which is the same as or 
different from said first rep eatable and controlled amount and is in excess of the amount of 
insulin required, in the bloodstream of said patient, to produce or maintain an acceptable serum 
glucose level. 

20. (Previously presented)A method of treating diabetes mcUitus in a patient in need thereof, 
wherein the patient lacks the ability to maintain an acceptable blood glucose level without 
medical treatment ,said method comprising: 

(a) aerosolizing, in a hand held device, a first predetermined amount of insulin in the 
form of a dry powder, said first predetermined amount being 2 to 10 times that amount required, 
in the bloodstream of said patient, to produce or maintain an acceptable serum glucose level in 
said patient, with a compressed gas to form a first dry cloud in said hand held device, said first 
cloud comprising a first repeatable and controlled amount of insulin which is 2 to 10 times that 
amount required, in the bloodstream of said patient, to produce or maintain an acceptable serum 
glucose level in said patient; 

12 
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(b) inhaling said first cloud at an inspiratory flow rate and volume adapted to deliver 
a portion of said first cloud to the lungs of said patient, wherein 1 to 30 units of insulin are 
absorbed into the bloodstream of said patient; 

(c) repeating (a) and (b) with a second predetermined amount of insulin which is the 
same as or different from said first predetermined amount and is 2 to 10 times that amount of 
insulin required, in the bloodstream of said patient, to produce or maintain an acceptable serum 
glucose level and a second repeatable and controlled amount of insulin which is the same as or 
different from said first repeatable and controlled amount and is 2 to 10 times that amount of 
insulin required, in the bloodstream of said patient, to produce or maintain an acceptable serum 
glucose level. 

2 1 . (Previously presented) A method of treating diabetes mellitus in a patient in need thereof, 
wherein the patient lacks the ability to maintain an acceptable blood glucose level without 
medical treatment, said method comprising: 

(a) . aerosolizing, in a hand held device, a first predetermined amount of insulin in the 
form of a dry powder, said first predetermined amount being 2 to 300 units of insulin, with a 
compressed gas to form a first dry cloud in said hand held device, said first cloud comprising a 
first repeatable and controlled amount of insulin being 2 to 300 units of insulin; 

(b) inhaling said first cloud at an inspiratory flow rate and volume adapted to deliver 
a portion of said first cloud to the lungs of said patient; wherein from 1 to 30 units of insulin are 
repeatably absorbed into the bloodstream of said patient; 

(c) repeating (a) and (b) with a second predetermined amount which is the same as or 
different from said first predetermined amount and is 2 to 300 units of insulin and a 

13 
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second rcpeatable and controlled amount which is the same as or different from said 
first repeatable and controlled amount and is 2 to 300 units of insulin. 

22. (Previously prcsented)A method of treating diabetes in a patient in need of treatment for 
diabetes, wherein the patient lacks the ability to maintain an acceptable blood glucose level 
without medical treatment , the method comprising: 

a. Determining a desired dose of insulin that, when absorbed by the patient's 
body will result in an acceptable serum glucose level; 

b. Aerosolizing in a handheld device a predetermined amount of diy powder 
insulin by creating a cloud within the device, the predetermined amount being 
in excess of the desired dose; 

c. Inhaling at least a portion of the cloud at an inspiratory volume and flow rate 
adapted to deliver into the blood stream of the patient via the lungs of the 
patient an amount of insulin that is substantially identical to the desired dose 
of insulin such that die patient's achieves the acceptable serum glucose level, 
wherein the amount of insulin inhaled in the cloud is greater than the desired 
dose. 

23. (Original) The method of claim 22, wherein the inhalation in step c occurs over a 
plurality of inhalations. 

24. (Previously presented)The method of lowering the blood glucose level in a diabetic 
patient, wherein the patient lacks the ability to maintain an acceptable blood glucose level 
without medical treatment , the method comprising the steps of: 

a. determining a desired dose of insulin that, when absorbed by the patient will result 
in an acceptable serum glucose level; 

b. at a first dosing event: 

14 
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i. administering the an aerosolized predetermined amount of dry powder 

insulin to the patient by first creating a cloud of insulin and air that 
contains an quantity of insulin in excess of the desired dose; . 

ii. inhaling at least a portion of the cloud, in one or more breaths, at an 
inspiratory volume and flow rate adapted to allow a quantity of insulin to 
be delivered to the patient's blood stream via the lungs that is substantially 
the same as the desired dose so that the patient achieves the acceptable 
serum glucose level; 

c. at a second dosing event: 

i. administering the an aerosolized predetermined amount of dry powder 
insulin to the patient by first creating a cloud of insulin and air that 
contains an quantity of insulin in excess of the desired dose; 

ii. inhaling at least a portion of the cloud, in one or more breaths, at an 
inspiratory volume and flow rate adapted to allow a quantity of insulin to 
be delivered to the patient's blood stream via the lungs that is substantially 
the same as the desired dose so that the patient achieves the acceptable 
serum glucose level; 

wherein the amount of insulin absorbed during the first dosing event and the 
second dosing event does not vary substantially; 

25. (Original) The method of claim 24, wherein determining whether the dose delivered 
to the patients 

bloodstream is substantially the same as the desired dose is determined by comparing 
whether the patient's serum blood glucose level is in an acceptable range. 
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